Bilinear Model for the Size-Dependency of the CYP3A4 Inhibitory Activity of Structurally Diverse Compounds.
A quantitative structure-activity relationship analysis of the inhibitory activity of structurally diverse compounds on recombinant human CYP3A4 is presented using a bilinear approach based on our previously developed LinBiExp model. Using only two main descriptors, molecular size and an indicator variable for the presence of triazole/imidazole moieties, this approach can account for close to 65 % of the variability in the inhibitory activity of more than 70 compounds and provides clear evidence that molecular size plays an important, but nonlinear role. Strongest inhibitory activity is likely to occur for compounds close to an optimal size, which is roughly that of the well-know CYP3A4-inhibitor ketoconazole. The activity-limiting role of size was also confirmed on a large dataset of 3438 compounds (PubChem Bioassay AID 884). This model provides a simple, intuitive interpretation and can serve as the starting point for more complex descriptions of the CYP3A4 inhibitory activity.